Split Screen GPS and Electronic Tachograph 



Field of the Invention 

This invention is in the field of computer and satellite aided geographic 
positioning. Specifically this invention is in the field of computer and satellite aided 
geographic positioning and tracking of vehicle trip data and vehicle geographic 
positioning. 

Background of the Invention 

Today's modern vehicle onboard computer systems have the ability to collect trip 
data such as speed, engine rpm, and other vehicle or engine data on a continual basis. 
This trip data is then analyzed for driver performance of shifting and driving patterns and 
investigating the circumstances surrounding an accident or traffic violation. To analyze 
trip data from a vehicle, one must present a useable display of the data that presents all of 
the elements in a clear inter-related fashion. It is also important to tie the trip data with 
the geographic position of the vehicle, for example to check speed down a steep hill or 
driving patterns in a normally congested area. 

Electronic Tachograph (ETOG) systems have been available for many years to 
record trip data. A system is presently available in the industry where the speed and 
revolutions per minute (RPM) of the vehicle are collected at short intervals (typically 1 
sec per reading). This trip data is collected on the vehicle and transmitted to an office 
database for analysis. The system typically displays the data in graphs of speed and RPM 
vs. time. 
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Newer systems have also incorporated global positioning satellites (GPS) to 
record a vehicle's geographic position in Latitude/Longitude. These systems record that 
position on a frequent basis, and construct a "bread crumb trail" to analyze the route the 
vehicle took. 

None of the existing systems have successfully organized geographic position 
with trip data in an integrated fashion, although such a combination has several potential 
uses. If a driver gets a speeding ticket the user can point to the location where the ticket 
was given and analyze the vehicle speed surrounding that location and confirm whether 
or not the vehicle was actually speeding. Sometimes a driver is found to have 
"overreved" an engine several times during the day. "Overreving" the engine 
unnecessarily increases wear and tear on the engine. By marking an ETOG display at 
points where an RPM threshold was exceeded, a corresponding GPS map could show the 
locations shown at which the "overreving" occurred to determine how the "overreving" 
might be avoided. When an accident occurs, the time of the accident can be marked on 
both the GPS map and the ETOG graph to show speed, RPM, and the vehicle's 
geographic position surrounding the accident. 

These are all benefits that cannot be enjoyed from the existing technology because 
it has not found a way to organize GPS information and trip data in an integrated fashion. 

Summary of the Invention 

This invention results from the realization that time stamp recorded trip data such 
as vehicle RPM, speed, other vehicle data and time stamped geographic positioning of 
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the vehicle can be organized in an integrated fashion to provide a tool for accident or 
other event reconstruction and to improve driver care of vehicles. 

Therefore, it is an object of the invention to provide an added tool for accident 
reconstruction. It is a further object of the invention to provide trucking companies with 
a means of monitoring engine RPMs in relation to vehicle geographic position to better 
understand occurrences of high RPMs. This invention allows one to correlate position on 
a map with trip data by displaying a map of the vehicle' s geographic position and trip 
data on the same screen in separate windows, each with a marker indicating the time 
selected. The pointer to the current time on the ETOG graph correlates to a location 
marked on the map of the vehicle's geographic positioning locations. By sliding the time 
marker on the ETOG display or clicking on a particular time, the vehicle's geographic 
positioning on the map will change to the vehicle's position corresponding to the time 
currently selected in ETOG. By picking a point on the map corresponding to the 
vehicle's geographic position, the ETOG data corresponding to the time of the vehicle in 
that geographic position will be shown. Also, by selecting an event criterion (eg., RPM 
threshold exceeded), multiple events can be recorded and displayed on the ETOG display 
and the corresponding vehicle position display, in addition to the normally recorded and 
displayed trip data and vehicle positioning. 

Brief Description of the Drawings 

The novel features believed characteristic of the invention are set forth in the 
claims. The invention itself however, as well as other features and advantages thereof, 
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will be best understood by reference to the description which follows, read in conjunction 
with the accompanying drawings, wherein: 

FIG. 1 shows a flow diagram of the operation of the invention in one 
embodiment. 

FIG. 2 shows a sample graphic display. 

FIG. 3 is a one-line diagram showing the structural interrelationship of the 
claimed system. 

FIG. 4 is a one-line diagram showing the structural interrelationship of the 
claimed apparatus. 

Detailed Description of the Invention 

This invention is an inventive method 10, shown in FIG. 1, for tracking vehicle 
data in relation to geographic vehicle position. The first steps in the method are 
recording vehicle data 12 periodically and recording geographic vehicle position 14 
periodically. The recorded data and position are time stamped 16. The next step is 
saving 18 the vehicle information to a database. The vehicle information includes, but is 
not limited to, each recording for the vehicle data, vehicle position, and time stamping. 
The final step is graphically displaying 20 the vehicle data and the position 
simultaneously from the vehicle information in the database. 

A further embodiment of this inventive method 10 involves designing the 
geographic display so that choosing an instant in time 22 causes corresponding recorded 
vehicle data and geographic position to be displayed. 
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Another embodiment of the invention 10 involves designing the geographic 
display so that choosing a geographic position 22 causes temporally corresponding 
recorded vehicle data to be displayed. 

Another embodiment of the inventive method 10 involves the a few additional 
steps. First, an individual running the method predetermines vehicle events 24. The 
predetermined events could involve sudden changes in vehicle data, which would be 
indicative of an accident or the passing of the vehicle over state or national borders. 
Another predetermined event could be the speedometer or tachometer reaching an illegal 
or unsafe level. The next step is continuously electronically monitoring 26 vehicle data. 
Continuously is defined as at least as frequent as the normal recording of vehicle data. 
The next step in this embodiment is recording vehicle data and geographic vehicle 
position when vehicle data indicates a vehicle event is occurring 28, thereby recording 
data for the event rather than waiting for a next period of the periodic recording to initiate 
recording. The final step in this embodiment is transmitting 30 the data and position to 
the database. A narrower version of this embodiment includes graphically displaying 32 
the data and position from data recorded as a result of a vehicle event differently than the 
graphically displayed data and position from data periodically recorded. This display 32 
could involve marking vehicle event data and positioning with shapes or colors different 
from the shapes or colors marking periodically recorded vehicle data and positioning. 

Another variation on the original inventive method 1 0 involves graphically 
displaying the vehicle's geographic position by recording 34 geographic vehicle position 
periodically in terms of latitude and longitude and plotting 36 the vehicle position on a 
map containing latitude and longitude information. 
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The information can be recorded periodically in a number of different ways. The 
preferred method of periodically recording vehicle data involves basing the periodic 
interval on time. The preferred method of periodically recording vehicle position 
involves basing the periodic interval on distance. 

Figure 2 shows a sample graphic display from the inventive method 10. The 
display allows simultaneous viewing of corresponding vehicle data and geographic 
position. In the display, a sample of time and a sample of distance from a vehicle's 
recorded journey have been selected. Due to the time stamping, the vehicle's RPM, 
MPH, and position are shown for the same time frame, namely a period of time 
surrounding 7:49. In this sample, the vehicle data was sampled every second and the 
geographic position, shown by the open circles along the road, was determined every 
tenth of a mile. The solid vertical line on both vehicle data charts indicates the 
occurrence of a predetermined event. The same event is shown on the map by shaded in 
circles. This particular event was a speeding event. The speed limit is shown on the 
MPH chart by the solid horizontal line. 

In Figure 2, it should be clear that the non-event geographic position recorded and 
the corresponding vehicle data recorded are likely not recorded simultaneously. Because 
the information recorded for geographic position can be based on periodic distance 
traveled and for vehicle data can be based on periodic passage of time, most of the 
recordings likely occurred at different instances in time. In other words, if no event had 
occurred and the vehicle speed was recorded at 7:49.00.00, the vehicle's non-event 
geographic position may have been recorded at 7:48.58.71 and then again at 7:49.04.36, 
thereby having no precise position to correlate with the speed at 7:49.00.00. If a user 
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selects the 7.49.00.00 instant in time, the invention may be designed to do one of a 
number of different things. One option for the invention is to display the nearest 
recorded point on the map, the 7:48.58.71 recorded position in the above example. 
Another option would be to interpolate the position of the vehicle on the map based on 
the two temporally nearest recorded positions, the speed of the vehicle and time selected. 
Other options are available as well and all are encompassed by this invention. 

The invention may also be described as a system 40 for tracking vehicle data in 
relation to geographic vehicle position. The system includes a recording means 42 for 
recording vehicle data periodically and geographic vehicle position periodically. The 
system 40 also includes a time stamping means 44 for time stamping vehicle data and 
position as it is recorded. The vehicle data, position and time stamping are collectively 
referred to as vehicle information. The system 40 also includes a database means 46 for 
storing vehicle information. The database means 46 may exist within the vehicle or at a 
remote location to which the information is transmitted or transferred. Finally, the 
system 40 includes a graphical display means 48 for simultaneously graphically 
displaying vehicle data and position from the information stored in the database. The 
graphical display means 48 may be a computer monitor or screen, a paper printout, or 
some other visual medium. 

In a narrower embodiment, the system 40 may permit a user to choose an instant 
in time, which causes corresponding recorded vehicle data and geographic position to be 
displayed on the graphical display means 48. A similar embodiment may permit a user to 
choose a geographic position, which causes temporally corresponding recorded vehicle 
data to be displayed. 
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Another embodiment of the system 40 for monitoring of predetermined events 52 
includes a monitoring means 50 for continuously monitoring vehicle data. This 
embodiment would also include predetermined events 52 entered by a user of the system, 
such predetermined events to be of particular interest to the user. The embodiment also 
includes a comparison means 54 for comparing monitored vehicle data to predetermined 
events and, when a match is found, signaling the recording means 42 to record the 
vehicle information. The recording of the vehicle information for predetermined events 
52 is indifferent to the periodic recording of vehicle data and position. In other words, the 
recording of vehicle information for events will neither reset nor interrupt the periodic 
recording of vehicle information. A narrower version of this embodiment includes 
having the graphical display means 48 graphically display data and position from 
information recorded as a result of a vehicle event differently than the information from 
periodic recordings. 

Another embodiment of the system 40 is used when vehicle position is recorded 
in terms of latitude and longitude and the graphical display means 48 plots the vehicle 
position on a map containing latitude and longitude information. 

The system 40 has periodic recording of information. The periods for recording 
could be based on a number of different events, such as distance traveled, passage of 
time, engine rotations, and the like. The preferred embodiment of this system 40 
involves recording of vehicle data based on a periodic interval of time and recording 
vehicle position based on a periodic interval of distance. 

The invention can also take the form of an apparatus 60 for tracking vehicle data 
from a vehicle in relation to geographic position of the vehicle. The apparatus 60 
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includes a speedometer 62 and a tachometer 64. The speedometer 62 can be any 
combination of electronic and mechanical devices used to determine speed of the vehicle. 
The tachometer 64 can be any combination of electronic and mechanical devices used to 
determine speed of the engine. The apparatus 60 further includes a data recording device 
66 for periodically recording speedometer 62 and tachometer 64 readings with a 
timestamp 68 for each recording. The apparatus 60 further includes a global positioning 
device 70 and a position recording device 72 for periodically recording the vehicle's 
global position with a time stamp 74 for each periodic recording. The apparatus 60 
further includes a database 76 for storing recorded data and positions. The apparatus 60 
further includes a graphic display device 78 for simultaneously displaying the vehicle's 
data and position from the data and positions stored in the database 76. 

We claim: 
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